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Introduction
The Federal Employment Agency (Bundesagentur für Arbeit, FEA) spends a significant share of the annual budget -about 19.5 billion Euro (36 percent) in 2004 -with the purpose to improve the employment chances of about 2.5 million persons participating in the different active labor market policy (ALMP) programs. 1 The most important program are short-term training measures (Maßnahmen der Eignungsfestellung und Trainingsmaßnahmen, TM) with about 1.2 million newly promoted individuals in 2004 of which 788,533 joined programs in the western part. TM exceed other programs in West Germany by far, e.g., the second most important program have been bridging allowances for self-employed (Überbrückungsgeld bei Aufnahme einer selbständigen Tätigkeit) with about 137,400 participants and vocational training programs (Förderung der beruflichen Weiterbildung) with about 124,000 individuals newly promoted.
The main purpose of TM is the integration of unemployed individuals and persons threatened by unemployment into employment by supporting them with a set of different courses and activities. This set comprises, e.g., aptitude tests, courses teaching presentation techniques for job applicants, as well as traditional training courses providing specific skills and techniques. TM are a labor supply side oriented intervention that either attempt to support the job placement on part of the employment agencies as well as the self-contained job search of the participants, or should adjust the qualification of the participants to the demands of the market. Therefore, TM generally aim to improve the prospects of job search, i.e., the job search process. For the empirical analysis it is useful to measure the impact of TM on the search process in terms of the duration of unemployment until a transition into employment or equivalently in the corresponding hazard rate. A further aspect to be considered in this context relates to the timing of treatment, i.e., the point of time the individual joins the TM in the unemployment spell. Standard evaluation literature usually deals only with binary information if an individual has received a treatment or not, see e.g., Heckman, LaLonde, and Smith (1999) . In contrast, recent empirical literature points out the importance of information on the timing of treatment events. Abbring and van den Berg (2003) show that the timing of events conveys useful information for the identification of the treatment effect.
In addition, Fredriksson and Johansson (2004) highlight the dynamic assignment of treatments and its serious implications for the validity of the conditional independence assumption commonly invoked in microeconometric evaluation studies.
These findings are important for evaluating TM as well. We therefore apply a multivariate mixed proportional hazards model (MMPH) to estimate the effects that uses the timing of treatment as identifying information. The model allows to control for observable and unobservable factors to identify the treatment effect in presence of selectivity, which is a major issue for all non-experimental evaluations.
We focus on the impacts of TM on the search process for employment. In addition, we estimate the effects on the survivor function and the expected unemployment duration to allow interpretation of treatment effects in the vein of average treatment effects that are common to many evaluation studies. Our empirical analysis is based on data of three inflow samples into unemployment from June, August and October 2000, where observations are followed until December 2003. The study is restricted to West Germany, since labor market and economic situation of West and East Germany are clearly different even more than a decade after German Unification in 1990.
A further important aspect of the following analysis is the development of the treatment effect over time. A time-varying treatment effect may arise if, e.g., it takes some time for the effects to develop and affect the search process, or if after a certain amount of time other effects, e.g., discouraged worker effects etc., overlay the program effect. To account for that we estimate an extended version of the model where treatment effects are allowed to vary over time. Moreover, effects may be heterogeneous due to individual characteristics, i.e., programs are more effective for some sub-groups of the labor market than for others. We regard this type of effect heterogeneity in a third model, and estimate the effects for selected sub-groups.
The paper is structured as follows: The first part of section two provides some stylized facts of the programs in Germany, the second part discusses theoretical impacts of TM on the search process for employment within the prototypical search model by Mortensen (1986) . Section three presents the econometric model. The data used in the analysis and selected descriptive statistics are introduced in the fourth section. The empirical estimates of the impacts of TM are presented in section five. The final section concludes.
Short-Term Training Measures

Stylized Facts of Short-Term Training Measures in Germany
TM were introduced with the enaction of Social Code III (Sozialgesetzbuch III) in 1997/1998, see § §48-52. They replaced the former short-term qualification measures (kurzzeitige Qualifizierungsmaßnahmen), training measures for unemployment assistance/ benefit recipients and employment counseling measures (Maßnahmen der Arbeitsberatung). The primary purpose of TM is to improve the integration prospects of the participating individuals. For this reason, programs consist of three different types of measures (modules) that can be accomplished separately or in combination and allow a flexible implementation in line with the specific needs of the job seekers and the options of the local employment agencies as well.
The first module are aptitude tests (Eignungsfeststellungen) that last for up to four weeks. These tests are used to assess the suitability of job seekers in terms of skills, capability and labor market opportunities for employment or training. The measures of the second module of TM aim at improving the applicant's presentation and job search abilities (Überprüfung der Verfügbarkeit/Bewerbertraining).
The activities support the individual's efforts to find work or efforts by the employment agency to place him/her, especially through job-application training, counseling on job search possibilities or measures assessing the unemployed person's willingness and ability to work (work-tests). Measures of the second module are promoted for up to two weeks. The last module contains practical training of the participants (for up to eight weeks) providing necessary skills and techniques required for placement in employment or vocational training (Vermittlung notwendiger Kenntnisse und Fertigkeiten). The courses cover specific working techniques (e.g., business administration), computer courses and language courses. Combinations of modules, e.g., a job aptitude test followed by a computer course, could be granted for twelve weeks at maximum. TM are accomplished at service providers (Bildungsträger) and firms ensuring that activities are closely related to the market. Referring to the official statistics of the FEA, in 2005 about 34 percent of the participants joined programs of the first, about 19 percent of the second, and about 28 percent of the third module. Combinations amounted to 18 percent of all promotions. Furthermore, more than 95 percent of the participating individuals complete the TM; the main reason may be the short duration of programs.
Financial support is funded by FEA and covers course costs, examination fees, travel grants as well as child care. In addition, participants receive unemployment insurance (UI) payments or maintenance allowances if not entitled to UI. Decisions about support of courses and placement of job seekers are made by the employment agencies. Support is authorized on recommendation or with the approval of the agency only and activities are often initiated by caseworkers. However, TM may be initiated by job seekers, service providers or firms as well. A program must not be supported if it should lead to a recruitment at a former employer of the individual (during the last four years for more than three months subject to compulsory insurance), or if the employer has offered a job to the unemployed person before the current unemployment spell. Moreover, to avoid deadweight-losses, support is denied if the service provider could be expected to engage the participant without promotion in TM or if placement of suitable experts is possible.
Caseworkers possess a lot of discretion in the allocation of participants. Hence, it is interesting to know the determinants of their decisions. According to Kurtz (2003) who has interviewed a number of caseworkers about their preferences/ objectives/ reasons for offering TM, the most important factors are the placement chances of the individual after participation, the compensation of missing (professional) qualification, the improvement of the integration chances, but also previous knowledge as well as motivation of job seekers. The results indicate that caseworkers assess the preceding unemployment duration of minor importance for placement. Similar to the majority of ALMP programs, TM are offered to job seekers facing barriers to employment in particular, e.g., long-term unemployed. Higher educated persons (with university degree) are regarded more rarely.
The rising importance of TM within ALMP in West (and East) Germany becomes obvious from table 1 presenting the number of entries into the three most important ALMP programs as well as the unemployment rates for the years 2000 to 2004. Whereas the East German economy has been plagued by unemployment rates of 17.1 (2000) to 18.4 percent (2003) , the analogue figures for West Germany were 7.2 (2001) to 8.5 percent (2004) . The development of the ALMP mix reflects this regional difference as well. In West Germany, the focus is on programs that aim at adjusting the qualification of the individuals to the demands of the market. The emphasis in East Germany is on employment programs relieving the tense situation of the market. In both regions, but with a stronger emphasis in the West, the number of TM has increased significantly. In 2000, TM have been the second most important program with 285 (201) thousand persons promoted in West (East) Germany behind vocational training programs. Five years later, TM are the largest program with 789 (400) thousand participants (2004) . This strong rise of TM has been accompanied by a decrease of the more traditional programs and reflects the reforms Despite those facts, empirical evidence on the effectiveness is rare for Germany. Reasons for that maybe lack of appropriate data, heterogeneity of programs, and that TM are sometimes used as preparative measures for continuative participation in other ALMP programs. Biewen, Fitzenberger, Osikominu, and Waller (2006) estimate the impacts of different ALMP programs on the employment rate using propensity score matching. In particular, they compare short-term training measures, further training, and retraining programs (medium-and long-term training), and find positive effects for both gender in West Germany. The study by Stephan, Rässler, and Schewe (2006) is intended as an illustrative example for the evaluation of several ALMP programs on the basis of a new scientific data base of the FEA.
Based on a 10 percent sample of all data, they estimate the impact of TM on the probability of remaining unemployed and the virtual duration of unemployment. The results indicate that only TM of the third module accomplished at firms reduce the probability of unemployment as well as the remaining unemployment duration. TM aiming to asses the willingness and the ability to work have negative effects on those outcomes.
On the European level, programs directly comparable to German TM are difficult to find since they are designed as a mixture of 'traditional' vocational training and job search assistance programs. There is a broad variety of studies evaluating effects of vocational training programs on different outcomes, particularly on the microeconomic level. The comprehensive survey tables in Kluve (2006) show rather mixed results of the effects that are negative in few cases and often insignificant or modestly positive. However, since vocational training programs are on average clearly longer than TM, effects are not directly comparable due to locking-in effects reported frequently. In contrast, job search assistance programs seem to be more similar to German TM. As the concept of these programs is relatively new, empirical evidence is less frequent. Examples are the studies by Weber and Hofer (2004a; 2004b) 
Impact of TM on the Search Process
Choosing a suitable outcome variable to measure program effects is an important issue for evaluation.
As seen above, in order to improve the prospects for integration into employment, TM focus on two objectives. First, they attempt to improve the job placement on part of the employment agency as well as the self-contained job search of the participants. Second, programs are used to adjust the qualification of job seekers to the demands of the market. Therefore, TM should be expected to accelerate the job search period of the participants, i.e., they should reduce the unemployment duration. For a precise discussion of the impacts of TM on the unemployment duration, a consideration of a formal theoretical model is useful. To do so, we embed our discussion in the standard search model proposed by Mortensen (1986) .
The prototype model explains the search behavior of unemployed individuals in terms of an optimal stopping problem in a dynamic and uncertain environment. 4 The model specifies job search as a sequential sampling process, where an unemployed job seeker sequentially draws a sample from a wage offer distribution. For simplicity, one can think of a job seeker who sequentially applies for randomly selected jobs which are characterized by a wage offer (w). Due to market imperfections, the job seeker cannot observe the exact wage an offered job pays, but he is assumed to know the distribution of the wage offers. The wage offer distribution is characterized by the cumulative distribution function F (w)
for 0 < w < ∞. The job seeker sequentially decides to accept or to reject the wage offer without possibility of recall. If the job seeker accepts a wage offer the search process stops and he becomes employed at wage w forever. 5 Otherwise, the search process continues. The worker's decision problem involves a choice of strategy for searching and the selection of a criterion that determines when an offered wage is acceptable (Mortensen, 1986 ).
In the model unemployed individuals aim at maximizing their expected present income over an infinite horizon, with the subjective rate of discount given by r. Wage offers arrive at random intervals following a Poisson-process with arrival rate λ, and during the period of search unemployed job seekers receive unemployment benefits b net of search cost a per unit time. The basic version of the model is assumed to be stationary, i.e., the parameters λ, F (w), b, a and r are constant and independent of time. Mortensen (1986) shows that the optimal strategy can be characterized by a reservation wage w * that is determined by the fundamental equation
In the empirical analysis, the variable of interest is the duration of unemployment until a transition into employment or equivalently the hazard rate, i.e., the rate at which job seekers escape from unemployment. Assuming that the reservation wage is stationary, the hazard rate results from the rate at which wage offers arrive times the probability that this offer is acceptable:
Under the stationarity assumption, the hazard rate is constant over time which is not reasonable for the empirical analysis. In particular, analyzing the effect of policy changes implies that the relevant parameters are not stationary. In the case parameters are non-stationary, but changes are not anticipated, the hazard rate simply generalizes to a time dependent hazard θ(t) = λ(t)[1 − F (w * ; t)], see van den
Berg (2001).
Having introduced a simple search model framework, the question arises how a participation in TM affects the duration of unemployment. According to the institutional set-up of TM, we can deduce two channels how programs affect the job search of the participants. First, TM that improve or support the job placement on part of the employment agency or the self-contained job search of the participants, can be expected to improve the search behavior of the participants by increasing the intensity as well as the efficiency of the search efforts. Second, TM that teach job relevant skills may improve the job opportunities of the participants by allowing them to apply for jobs which are on average associated with higher wages. In the following we will discuss both channels.
Considering the first channel, we assume that in particular TM in form of the first (Eignungsfeststellung) and the second module (Überprüfung der Verfügbarkeit/Bewerbertraining) improve the search behavior of the participants. Programs in terms of the first module may increase the efficiency of the job-placement process, since they support caseworkers in order to select more suitable job offers. Analogously, TM in terms of the second module may increase the efficiency and intensity of the self-contained job search by counsels with respect to the possibilities of job search or courses with respect to the application process. Improving the search behavior either by increasing the search intensity or efficiency means that TM affect the participants such that the number of jobs offers, that participants receive, increases. In what follows we assume that a participation in a training measure increases the number of job offers that arrive in the small interval dt. The impact of a participation in a TM on the search behavior is therefore represented by a change of the offer arrival rate λ. The impact of an increased arrival rate on the unemployment duration is given by
The first term is the direct increase of the hazard rate due to an increased offer arrival rate λ. This positive effect is counteracted by a negative effect due to the reservation wage represented by the second term. From eq. (1) we find that ∂w * ∂λ > 0, i.e., a higher arrival rate increases the reservation wage which induces a negative indirect effect on the hazard rate. The net effect is obtained from the sum of the positive direct and the negative indirect effects, where a sufficient condition for a positive net effect on the hazard rate is a 'log-concave' wage offer density function (Mortensen, 1986) . The model shows, that a participation in a TM which increases the search efficiency, directly lowers the unemployment duration on the one hand, but on the other hand makes the workers more selective with respect to the wage offers.
However, note that the positive effect on the offer arrival rate may also be counteracted by a locking-in effect. Locking-in effects arise if individuals reduce their search activity during the period they actually participate in the program. An overall positive effect on the search efficiency therefore requires that a positive after-program effect dominates a negative locking-in effect.
In addition to the effect on the search behavior, a participation in a TM may improve job-relevant skills and therefore increases the job opportunities of the participants. In particular, TM in form of the third module have the objective to teach fundamental skills that are required to be placed into an employment or a vocational education. In the case a training measure increases the skills of the participant this is equivalent to an increased productivity. This allows participants to apply for job's, which are on average associated with higher wages. In the following analysis we therefore assume that a participation in a training measure shifts the mean of the wage offers distribution F (w) to a higher level. 6 Following Mortensen (1986) we define a translation G of the wage offer distribution as G(w + µ) = F (w), where the mean of G is exactly µ units larger, but all other higher moments around the mean are the same.
we find that a marginal increase in the mean of the distribution F (w) decreases the probability to obtain a wage offer less or equal to w, provided that ∂F (w)/∂w = f (w) exists. Rewriting eq. (1) associated with the translation we get
where w * (µ) is the reservation wage associated with the wage offer distribution G(w). Differentiating
in the mean of the wage offer distribution increases the reservation wage by an amount less than the increase in the mean (Mortensen, 1986) . To obtain the effect of an increase of the mean of F (w) on the unemployment duration, we derive from eq. (2):
An increased mean of the wage offer distribution increases the hazard rate since the reservation wage increases by less than the mean of the wage offer distribution. Therefore, for the given higher mean the 6 Mortensen (1986) also considers changes in the variance of F (w).
workers are less selective with respect to the wage offers. However, the effect on the reservation wage will be very small if the hazard rate is large compared to the interest rate.
An important issue of the policy analysis, which we have not addressed so far, is the question if policy changes are anticipated by the individuals. Individuals anticipating a future participation will adjust their optimal search strategy at the point in time the information of a participation arrives. Van
den Berg (1990) shows that a shift in future time paths of the structural parameters induce searchers to be more selective in their search process if that shift increases expected discounted lifetime income.
Furthermore, he notes that the signs of the derivatives with respect to the structural parameters are in accordance with signs of the derivatives in the stationary model.
The theoretical analysis in this section shows, that all three modules of TM can affect the search process -and therefore the individual unemployment duration -of the participants. However, the empirical analysis in the following section is restricted to a reduced from approach due to data limitations, and we could only estimate the composite effect of TM on the hazard rate into employment. Hence, the empirical analysis does distinguish between effects on the offer arrival rate and on the wage offer distribution.
Moreover, it does not differentiate between the three modules and combinations of modules either.
Econometric Model
In this section we present the econometric model for the estimation of the treatment effect of TM on the unemployment duration. Major task of an econometric analysis in the non-experimental setting is to distinguish the causal treatment effect from possible selection effects with respect to the programme assignment. Generally, the assignment into a TM depends on the caseworkers decision and the agreement of the potential participant. Therefore, the decision whether to join a TM, most likely depends on the expected labor market performance of the potential participant. In other words, the assignment into programme is likely to be endogenous in a model that explains the unemployment duration. Therefore, the following empirical analysis is based on a multivariate duration framework introduced by Abbring and van den Berg (2003) that enables us to identify the treatment effect.
In the following we consider the population of inflows into unemployment. At the point in time an individual enters unemployment, we measure the duration until the individual enters employment (T e ) and the duration until he/she joins a TM (T p ). T e and T p are assumed to be non-negative and continuous random variables with realizations denoted as t e and t p . 
The hazard rate for the transition into employment (eq. 7) at time t consists of a baseline hazard λ e (t), a systematic part exp(x ′ β e ) and the unobserved heterogeneity term v e . Basic feature of the MPH specification is that duration dependence and individual heterogeneity enter the hazard multiplicatively, see Lancaster (1979) . The duration dependence, i.e., the shape of the hazard over time, is represented by the baseline hazard. Individual heterogeneity is regarded by the systematic part and the unobserved heterogeneity term. It is common to MPH models to specify the systematic part such that θ e (t|t p , x, v e ) and θ p (t|x, v p ) are multiplicative in each element of x. The transition rate from unemployment into TM (eq. 8) is specified analogously with baseline hazard λ p (t), systematic part exp(x ′ β p ) and unobserved
where I(t > t p ) is an indicator function taking the value 1 if t > t p . The treatment effect can be interpreted as a shift of the hazard rate by µ(t − t p , x) that is directly associated with the expected remaining unemployment duration. In that sense, a positive treatment effect will shorten the expected remaining unemployment duration. Hence, in the general specification, the treatment effect is allowed to depend on the time since treatment has started (t − t p ) and on the observable characteristics x in as well.
In the empirical analysis, we consider three (computational manageable) specifications of the treatment effect µ(t − t p , x) I(t>tp) . The first specifies the effect as a permanent and constant shift of the hazard rate at the moment the treatment starts (basic model). In this specification the effect is defined as µ(t − t p , x) I(t>tp) = µ I(t>tp) . This specification serves a reference for two extensions with respect to the specification of the treatment effect. The first extension allows for a time-varying treatment effect, where the effect that is modelled as a piecewise-constant with two intervals, i.e.,
, and c is an exogenous constant. In this specification, the hazard rate shifts by µ 1 at the moment the individual starts to participate, and after a duration of length c the hazard is shifted by µ 2 . This extended specification allows to analyze the development of the treatment effect over time. A time-varying treatment effect might arise if, e.g., it takes some time for the effects to develop and affect the search process, or after a certain amount of time other effects, e.g., discouraged worker effects etc., overlay the program effect. Moreover, program effects may also differ by individual characteristics, i.e. programs are more effective for some subgroups of the labor market than for others. We take account of effect heterogeneity due to individual characteristics in a second extension, where we specify the treatment effect as a time-invariant effect that is allowed to vary with the observable characteristics, i.e. µ(t − t p , x) I(t>tp) = µ(x).
The basic assumption of the empirical model is that any selectivity is related to the observable and unobservable factors. Technically, selectivity means that those individuals who are observed to receive a treatment at t p are a non-random subset with respect to t e . Whereas any selectivity conditional on observable is captured by the systematic part in equation (7) possible selection on unobservable is captured by a dependence of v e and v p . Generally, we assume that (v e , v p ) is a random vector with distribution function G(v e , v p ) independent of x. In the case selectivity cannot fully be captured by the observable characteristics, we would observe a dependence of the unobserved heterogeneity terms and the indicator function for the treatment effect appears as an endogenous time-varying regressor.
A further important aspect of the model is the consideration of the information on the timing of the treatment within the unemployment spell. As Abbring and van den Berg (2003) demonstrate, this additional information conveys useful information on the treatment effect in the presence of selectivity. The timing of treatment is a useful information since it allows to distinguish between time-invariant selection effects embodied by the observable and unobservable characteristics, and a causal treatment effect that becomes effective at the moment the treatment starts. If we consider the timing of treatment, a positive causal treatment effect leads to a pattern where a transition into employment is typically realized very quickly after a transition into treatment, no matter of how long the elapsed duration of unemployment is. In contrast, in case of a selection effect we would observe a correlation between the points in time of the transitions into employment and program. E.g., a positive selection effect results in a pattern where a quick transition into program is followed by a quick transition into employment, i.e., both transitions occur very rapidly after the unemployment spell has started. Thus, the main difference between a treatment and a selectivity effect is that the treatment affects the transition rate into employment only after it has been realized whereas selectivity affects the transition rate everywhere. Furthermore, the inclusion of the timing of events as identifying information avoids to impose exclusion restrictions on the observable variables as it is the case in selection models. Such exclusion restrictions on x are often hardly to justify from a theoretical point of view, since the information that is available to the researcher is usually available to the individual under consideration as well.
Identification of the treatment effect requires that individuals do not anticipate future treatments.
Anticipatory effects are present, if for example, those individuals who are informed about a future TM reduce their search activity in order to wait for the program. In that case, the hazard rate at t of an individual that anticipates a future treatment at time t p , will be different from the hazard rate of an individual that obtains an alternative treatment at time t * p for t min{t p , t * p }. 7 Due to the anticipatory effect, the information on the timing of the event would not be sufficient for identification since a causal change of the hazard occurs at the moment the information shock of the treatment arrives. However, information on the timing of the treatment event is usual not available. Therefore, we assume that either participations in TM are not anticipated, or if they are anticipated individuals do not act on this information. In this context, it has to be noted that the assumption of no anticipatory effects does not rule out that the individuals act on the determinants of T p . That is, individuals are allowed to adjust their optimal behavior to the determinants of the treatment process, but not to the realizations of t p .
Abbring and van den Berg (2003) prove that with assumptions similar to those made in standard univariate MPH models, the bivariate model in eqs. (7) and (8) and the treatment effect in particular are identified. The identification is nonparametric, since no parametric assumptions with respect to the baseline hazard and the unobserved heterogeneity distribution are required (Abbring and van den Berg, 2003) . In order to build the likelihood function for the estimation of the model, we have to consider 7 The alternative treatment at t * p includes the no-treatment case, see Abbring and van den Berg (2003) . censored observations. Let δ e and δ p be censoring indicators, with δ e = 1 (δ p = 1) if T e (T p ) is right censored, the individual likelihood-contributions are given by
With the assumption that T e |t p , x, v e is independent from T p |x, v p we can write (see )
Following Heckman and Singer (1984) , the arbitrary distribution function G(v e , v p ) can be approximated by a discrete distribution with a finite number of mass points. For the unobserved heterogeneity distribution we assume two possible values for v e and v p each. Then four combinations with an associated probability are possible. This specification is rather flexible and computationally feasible (Richardson and van den Berg, 2001) . The estimation is accomplished by maximum likelihood where the joint unobserved heterogeneity distribution adds seven unknown parameters to the model. For the estimation by maximum likelihood it is helpful to utilize a logistic specification for the probability, and the four probabilities are
and q j,k are free parameters to be estimated.
Data and Descriptive Statistics
Data
The empirical analysis is based on three samples of inflows into unemployment in West Germany in to rule out selection due to early retirement. This exclusion should reduce the bias of the unemployment proxy as well (see Fitzenberger and Wilke, 2006) . By imposing these restrictions, we are left with 35,706 individuals for analysis. We observe 1,366 of the individuals to enter a TM, i.e., 3.8 percent of the un-8 Self-employed and pensioners are not included. 9 We consider differences due to the starting dates of the unemployment spell in calendar time by including dummy variables in the empirical analysis employment spells until a transition into program are non-censored. With respect to the unemployment spells until a transition into employment we observe 25,651 (72 percent) non-censored spells. Figure 1 presents Kaplan-Meier estimates of the hazard rates and survivor functions for the transition into employment and the transition into program. For the transition into employment we find a quite typical picture. In particular during the first three months, job seekers experience the highest probability to leave for employment. After that time, the chances of finding a job decrease strongly. The corresponding survivor function implies that the probability being still not employed after three months is almost 60 percent; after three years, this probability decreases to about 20 percent. The transition rate into TM 9 0 1 8 0 2 7 0 3 6 0 4 5 0 5 4 0 6 3 0 7 2 0 8 1 0 9 0 0 9 9 0 1 0 8 0 1 1 7 0 1 2 6 0 1 3 5 0 Days a The bandwidth used in the kernel smooth to plot the estimated hazard function was set to 30. establishes a slightly different picture. Job-seekers have the highest chances to enter a TM within the first six to seven months after the start of unemployment. Afterwards, the hazard rate decreases clearly.
Descriptive Statistics
It has to be noted that the hazard rate for the transition into TM is throughout significantly lower than the hazard rate for the transition into employment. Hence, the corresponding survivor function shows that an individual is still not assigned to TM with a probability of 90 percent even after three years.
Based on the results of the non-parametric estimates, we choose the number and limits of the intervals for the piecewise-constant baseline hazard rates of our model. Since the Kaplan-Meier estimates provide some differences in the development of both hazard rates over time, we regard eight intervals for the transition rate into employment and six for the transition rate into program. The interval limits of the hazard rate into employment are 90, 180, 360, 540, 720, 900 and 1,080 days. The analogue limits for the hazard rate into program are 180, 360, 540, 720 and 900 days, i.e., intervals last for six months. Kurtz (2003) indicate that important determinants for the decisions of caseworkers to promote job seekers by TM are the placement chances after participation, the compensation of missing occupational qualification as well as previous knowledge and motivation.
In the empirical analysis, we approximate missing occupational qualification as well as previous knowledge of the job seekers by using information on occupational experience, vocational education, level of qualification and schooling. The categorial variables have to be interpreted with respect to the fol- The figures of Table 2 indicate that participating and non-participating people are on average not very different in the life cycle position, labor market attachment and occupational group. One obvious difference is that participants in TM do more often apply for technical professions than the average job seekers (5.20/3.62 percent). However, none of the covariates seems to determine participation or nonparticipation clearly. We are also not able to approximate the motivation of the job seekers from the set of variables. Hence, it is part of the unobserved heterogeneity we consider.
Empirical Evidence
Impacts of TM -Basic Model
We start the discussion of the effects of TM with the results of the basic model where the treatment effect is specified as a constant and permanent shift of the hazard rate (see Table 3 ). The main interest is in 1.48. That is, the hazard rate of a participant, at any point in time after he/she has entered a TM, is 48 percent higher compared to an individual who has not entered a TM so far. Hence, TM enhance the search process of the participating individuals clearly, i.e., participation reduces the time persons seek for employment.
The observable covariates affect the transition rate into employment in different directions. It increases with the number of children and for single parents and married persons as well. As these variables are indicators on the responsibility of the job seeker for closely related persons, the results show that those persons are more successful in finding jobs. A possible reason maybe the higher willingness to actively seek for employment, but also the higher necessity to work. In addition, it should be noted that with respect to gender women require a shorter time to find a new occupation. Moreover, the transition rate into employment increases with qualification. Skilled employees are better off in finding a job compared to the unskilled. Owning a graduation from school provides a significant estimate for CSE only;
for the other groups no differences could be attested. Persons who seek for jobs in the manufacturing industry, technical occupations or in service professions do also experience transitions into employment more often than the reference group (agriculture, fishery, mining and miscellaneous other occupations).
A quite common finding in the empirical literature is that older unemployed workers face barriers to employment. The estimate for age is in line with that. Hence, in particular for those people the contents of TM may be useful to adjust their qualification to the demands of the market. Finally, the dummy for the unemployment entry shows that persons who became unemployed in August 2000 have increased participation chances. One reason could be that some TM are used as preparative courses for professional training in the apprenticeship system (starting in September).
To test the sensitivity of our results with respect to the unobserved heterogeneity distribution, we have estimated a model that accounts for selection on observables only (see Table A .1 in the appendix).
With µ = exp(0.1881) = 1.21, the estimated treatment effect is smaller. Therefore, ignoring the unobserved influences in the selection process leads to a downward biased estimate of the treatment effect. Comparison of the estimates of the observable covariates shows that the inclusion of unobserved A similar picture could be revealed for the transition rate into programs. In the model accounting for unobserved heterogeneity, the function is decreasing during intervals one to three (0-179, 180-359, 360-539 days) , but increases during the fourth interval (540-719). Afterwards, it decreases again until the end of the observation period. The findings point towards a dynamic sorting process captured by unobserved heterogeneity. A stronger duration dependence is a typical finding when unobserved heterogeneity is not considered, see e.g., Lancaster (1990) . Hence, taking account of unobserved heterogeneity primarily affects the shape of the baseline hazard rates and the treatment effect. If we ignore unobserved heterogeneity the dynamic sorting processes due to unobserved characteristics would be assigned misleadingly to duration dependence (treatment effect or baseline hazard).
To shed more light on the treatment effect, we additionally calculate the effect of participation on the survivor function and the expected unemployment duration. These effects are comparable to av-erage treatment effects that are subject of many evaluation studies, see e.g., Heckman, LaLonde, and Smith (1999) . In contrast to the effect on the hazard rate, the effect on the survivor function and the expected unemployment duration captures the dynamic accumulation of the treatment effect over the unemployment spell. However, considering these effects requires to be explicit with respect to the timing of treatment. Consider the average treatment effect of a treatment at time s compared to a treatment at a time k for k = s in terms of the survivor functionF e (t|t p , x, v e ) at time t. In the terminology of Holland (1986), we would refer to s as the treatment and to k as the control. The causal effect of the treatment s relative to the control k for individual i is then given by the difference of the survivor functions
It is important to note that treatments are characterized by the time when they occur in this set-up,
i.e., they could relate to the same type of course. The effect in terms of the survivor function implies a time path of the treatment effect which is determined by the effect of a treatment on the hazard rate. As Fredriksson and Johansson (2004) mention, this estimator is more fundamental than the effect in terms of the expected unemployment duration since the difference in the survivor functions integrates to the difference in the expected durations, i.e.,
To calculate the effect of a participation in a TM, we predict the survivor function for the empirical model using the estimated parameters and means of the observable and unobservable covariates. The effects on the survivor functions are calculated for hypothetical program starts after 30, 90, 180 and 360 days of unemployment that are compared to the no-treatment case. Figure 3 shows the treatment effect on the predicted survivor functions for the basic model with unobserved heterogeneity. Since the effect on the hazard rate is significantly positive, the effect on the predicted survivor function turns out to be significantly negative. Hence, for the period after the program start the predicted survivor function is generally below the survivor function for the no-treatment case. That is, the probability to be still unemployment at time t is significantly lowered. What becomes obvious from the figures is that impacts of TM are stronger when programs start earlier compared to starting later. Note, that this pattern primarily results from the specification of the treatment effect as a constant and permanent shift of the hazard rate. Furthermore, the impact is particularly strong early in the unemployment spell due to the multiplicative specification of the hazard rate and the shape of the baseline hazard. Moreover, we are able to derive the effect on the expected unemployment durations from the predicted survivor functions. The following results are obtained: We find a similar reduction of the expected unemployment duration for treatments starting after 30 and after 90 days with 40 and 39 percent respectively. However, if TM is started after six months or even one year of unemployment, the reduction of the unemployment duration is not as strong with only 36 and 30 percent.
Impacts of TM -Effect Heterogeneity
Up to now, the treatment effect of TM has been modelled as a permanent and constant shift of the hazard rate occurring at the moment the individual joins the program. However, it is reasonable to expect For the first two models, where the treatment effect is assumed to switch after 90 and 180 days, we find a positive effect on the hazard rate into employment for µ 1 and µ 2 . For the first model, the hazard rate is shifted by 30 percent during the first 90 days after the start of the TM and by 50 percent afterwards. The estimates of the second model imply that the shift of the hazard is even stronger during the first 180 days with 70 percent. For the remaining period, the effect is lower with an associated shift of 40 percent. This result suggests that the treatment effect increases within the first 6 months after the start of programs, and starts to decrease slightly afterwards. A possible explanation is that participants need some time to put the learned skills into practice. Taking a look at the model with c = 360 supports the finding. Here, a positive effect of TM is visible for µ 1 only, i.e., during the first year after start of programs with about 71 percent. Hence, as there is no effect of TM afterwards, i.e., program effects have completely vanished one year after participation. This finding implicates two conclusions: First, the positive effects of TM last for a limited period only. Participants who do not find employment during this period will lose the gains afterwards. Second, a possible reason for the variation of the treatment effect over time is the content of the program. The set-up of TM provides necessary skills, techniques, but also incentives for job seekers to apply for jobs. Apparently, after a certain amount of time negative effects of unemployment, like discouraged worker effects, stigmatization etc., overlay the positive treatment effects.
In analogy to the basic model we estimate the treatment effect on the predicted survivor functions for different starting dates of the treatment (after 90 and 180 days) for the extended model with time-varying impacts ( figure 4) afterwards it decreases and is almost identical to that of the basic model three years after. These results support the finding from above. The effect on the predicted survivor functions points towards a treatment effect during the first year after program start only.
Finally, we want to analyze whether treatment effects are heterogeneous due to individual characteristics. In particular, we analyze to what extent low qualified men with some work experience are affected by TM. In addition, we compare the effects to groups that differ in single characteristics. Namely, we estimate the effects for low qualified men who lack any work experience, but also for high qualified men with work experience (university or advanced technical college level). At last, we compare the results of men to that of low qualified women with work experience. To do so, we use another extension of the model where the impacts of TM are allowed to vary with observable characteristics. The treatment effect is specified as a permanent and constant shift of the hazard rate similar to the basic model. Again, for the baseline hazards, systematic part and unobserved heterogeneity we use the specifications of the basic model and do not report the estimates here. 12 Table 5 shows the results for the treatment effects. 
Conclusion
TM are the largest single intervention of German ALMP. Programs aim at improving the search efficiency for employment by offering a diversity of courses and counseling activities. Based on data from administrative processes of the FEA we have analyzed the empirical effects of these programs. An important aspect for evaluation of program effects is the information on the timing of the treatment event in the unemployment spell. To take account of that as well as of observable and unobservable influences, we use a multivariate mixed proportional hazards model for estimation as suggested by Abbring and 12 The results are available on request by the authors. van den Berg (2003) . In addition, we extend the model for analysis of heterogeneity in the effects: First, treatment effects are allowed to vary over time, i.e., we explicitly regard the possibility of program effects to develop or degenerate over time. Second, we consider differences in the effects due to individual characteristics. To shed more light on program impacts, we calculate the effects on survivor functions and the expected unemployment duration as well.
Based on three inflow samples into unemployment in West Germany of June, August and October 2000 that are followed up to December 2003, the estimates show that participation in TM clearly reduces the time individuals search for employment. Hence, programs are effective in shortening the unemployment duration of job seekers. The positive effects of TM affect the search process immediately from the start of the programs. The results show that TM are particulary successful in reducing the unemployment duration in the short-to mid-run. Considering the dynamics of the effects from the results of the extended model indicates that impacts of TM on the transition into employment are strongest during months 3 to 6 after the beginning of programs. Effects start to decrease after that time. More than 12 months after participation, program effects have vanished completely. From the analysis of heterogeneity due to individual characteristics, gender differences in the impacts could be established. Although low qualified persons with some work experience benefit from programs, the impacts are larger for men than for women. In summary, the results show that TM are successful in reducing the unemployment duration of participating individuals and improve the employment chances of job seekers clearly.
The empirical estimates of TM for West Germany are quite pleasant compared to the results of many ALMP programs in Germany and other countries. However, recommending an unrestricted use of programs in the future requires further research in several directions. Unfortunately, with the data at hand we were not able to conduct it yet. First, one shortcoming is that we could not distinguish between the different modules and combinations of modules in the analysis. Naturally, program effects may differ by those. Second, despite the positive effects on the transition rate into employment the time horizon of the analysis is too short to study the recurrence of unemployment. Third, the analysis is limited to West Germany. However, the East German labor market is plagued by higher unemployment. Hence, impacts for East Germany have to be studied as well. Finally, since some TM are used as preparative measures for other ALMP programs, TM should be analyzed with respect to this purpose. Despite those further research questions, the results presented in this study are an important first evidence on the effects of TM. They show that reforming labor market policy during the last years in Germany yields fruits. 
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